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Abstract 



PURPOSE:To enable operation to be made easy by obtaining good printing quality by removing errors 
on cladding or by reducing a cost by improving an operational property by a method wherein a nozzle 
and an ink passage are integrally formed. 

CONSTITUTIONPhotosetting resin 13 is casted into a metal mold 11, and a masking plate 14 is put on 
the photosetting resin 13 while it is being slightly thrusted into that in order to form a nozzle. Then, when 
the photosetting resin is exposed from the masking plate 14 side, the photosetting resin 13 irradiated 
with ultraviolet light excepting a film 15 is hardened. After exposure, the metal mold 11 is removed and 
the photosetting resin 13 is washed with acetone or the like. A nozzle 16 and an ink passage 17 are 
formed by washing away. A vibrating plate 18 is bonded to the photosetting resin 13 by use of a 
photosetting adhesive, and lastly the masking plate 14 is peeled off. An ink jet head 19 is thus 
manufactured. Since the nozzle 16 and the ink passage 17 are made to be thus integrally formed, there 
is no error when the nozzle plate is cladded oh a passage plate, and there is no-positional shift between 
the nozzle plate and the passage plate. Consequently excellent printing quality can be obtained. 
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(54) MANUFACTURE OF INK JET HEAD 

(57)Abstract: 

PURPOSE: To enable operation to be made easy by 
obtaining good printing quality by removing errors on 
cladding or by reducing a cost by improving an 
operational property by a method wherein a nozzle and 
an ink passage are integrally formed. 
CONSTITUTION: Photosetting resin 13 is casted into a 
metal mold 1 1, and a masking plate 14 is put on the 
photosetting resin 13 while it is being slightly thrusted 
into that in order to form a nozzle. Then, when the 
photosetting resin is exposed from the masking plate 14 
side, the photosetting resin 13 irradiated with ultraviolet 
light excepting a film 1 5 is hardened. After exposure, the 
metal mold 1 1 is removed and the photosetting resin 13 
is washed with acetone or the like. A nozzle 16 and an 
ink passage 1 7 are formed by washing away. A vibrating 
plate 18 is bonded to the photosetting resin 13 by use of 
a photosetting adhesive, and lastly the masking plate 14 
is peeled off. An ink jet head 19 is thus manufactured. 
Since the nozzle 16 and the ink passage 17 are made to 
be thus integrally formed, there is no error when the nozzle plate is cladded on a passage plate, 
and there is no-positional shift between the nozzle plate and the passage plate. Consequently 
excellent printing quality can be obtained. 
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CLAIMS 
[Claim(s)] 

[Claim l] Optical hardening resin is 
passed in the mold with which the 
irregularity for forming ink passage is 
formed, (a), The mask board of the 
light-transmission nature which 
prepared the mask section which 
intercepts the light for forming a nozzle 
in the position is put on the 
aforementioned optical hardening resin. 
Next, (b), next, (e) which washes the resin 
portion which is exposed, is made to 
harden the aforementioned optical 
hardening resin, and does not remove 
and harden a described [ above ] type to 

(c) and a degree, forms a nozzle and ink 
passage, and pastes up a diaphragm on 

(d) and a degree with optical hardening 
adhesives at the aforementioned optical 
hardening resin - the manufacture 
method of the ink-jet head characterized 
by things 

[Claim 2] The mask section which 
intercepts light in order to form a nozzle 
in the mold of light-transmission nature 
with which the irregularity for forming 
ink passage is formed is prepared in a 
position. (£), Optical hardening resin is 
passed to a described [ above ] type, and a 
substrate is put on the aforementioned 
optical hardening resin at (g) and a 
degree. Next, (h), next, (k) which washes 
the resin portion which is exposed, is 



made to harden the aforementioned 
optical hardening resin, and does not 
remove and harden a mold to (i) and a 
degree,, forms a nozzle, and pastes up a 
diaphragm on (j) and a degree with 
optical hardening adhesives at the 
aforementioned optical hardening resin - 
the manufacture method of the ink-jet 
head characterized by things 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the manufacture method of the 
ink-jet head for printers. The non impact 
recording method has the advantage that 
generating of the noise at the time of 
record is small, and research is done 
actively recently. In it, high-speed record 
is possible, and methods various until 
now are devised, there are some some by 
which improvement was added and 
commercialized, and the ink-jet recording 
method which can record without 
moreover needing fixing processing 
special to the so-called regular paper is 
the very leading recording method, and 
has some some by which the efforts to 
utilization are also continued in addition 
now. 

[0002] Such an ink-jet recording method 
makes the drop (droplet) of the record 
liquid called the so-called ink fly, and 
records by making this adhere to a 
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recorded material. In this ink-jet 
recording method, an ink-jet head is used 
as a means to inject record liquid. 
[0003] Therefore, in order to obtain the 
record excellent in printing grace, it is 
necessary to manufacture the 
outstanding ink-jet head which does not 
produce a position gap of a dot etc. 
[0004] 

[Description of the Prior Art] As the 
manufacture method of the conventional 
ink-jet head, there is a thing as shown, 
for example in drawing 15 . In drawing 
15 , 1 is a nozzle plate formed from 
metals, such as stainless steel, and two or 
more nozzles 2 are formed in the nozzle 
plate 1. 

[0005] 3 is the passage board formed for 
example, of optical hardening resin, and 
the ink passage 4 is formed in the 
passage board 3. 5 is the diaphragm 
formed with metals, such as stainless 
steel, and the piezoelectric device which 
is not illustrated as a driving source 
which gives vibration pastes it up on a 
diaphragm 5. An ink -jet head makes 
these nozzle plates 1, the passage board 3, 
and a diaphragm 5 rival, and is 
constituted. 
[0006] 

[Problem(s) to be Solved by the 
Invention] However, if it was in the 
manufacture method of such a 
conventional ink-jet head, there was a 
trouble that a position gap of a nozzle 
plate and a passage board arises, and this 



affects pressure transmission of ink, 
became dispersion in ink particle velocity 
and became a position gap of a dot, 
consequently printing grace got worse by 
dispersion in the lamination of a nozzle 
plate and a passage board. 
[0007] Moreover, the work which sticks a 
nozzle plate and a passage board is 
required, workability got worse, and 
there was also a trouble that cost also 
went up. this invention is made in view of 
such a conventional trouble, can obtain 
good printing grace by forming a nozzle 
and ink passage in one, raises workability 
and aims at reducing cost. 
[0008] 

[Means for Solving the Problem] Drawing 
1 (A) is principle explanatory drawing of 
invention of a claim 1. The process which 
passes optical hardening resin in the 
mold with which the irregularity for a 
forming ink passage is formed in drawing 
1 (A), The process which puts the mask 
board of the light-transmission nature 
which prepared the mask section which 
intercepts the light for b forming a nozzle 
in the position on the aforementioned 
optical hardening resin, They are the 
process which c is exposed [ process ] and 
stiffens the aforementioned optical 
hardening resin, the process which d 
washes the resin portion which next does 
not remove and harden a described 
[ above ] type, and forms a nozzle and ink 
passage, and the process characterized by 
e pasting up a diaphragm on the 
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aforementioned optical hardening resin 
with optical hardening adhesives. 
[0009] Next, drawing 1 (B) is principle 
explanatory drawing of invention of a 
claim 2. The process which prepares in a 
position the mask section which 
intercepts light in order that f may form a 
nozzle in the mold of light-transmission 
nature with which the irregularity for 
forming ink passage is formed in drawing 
1 (B), The process to which g passes 
optical hardening resin to a described 
[ above ] type, the process to which h 
takes a substrate on the aforementioned 
optical hardening resin, The process 
which i is exposed [ process ] and stiffens 
the aforementioned optical hardening 
resin, the process which j washes the 
resin portion which does not remove and 
harden a mold, and forms a nozzle and 
ink passage, and k are processes which 
paste up a diaphragm on the 
aforementioned optical hardening resin 
with optical hardening adhesives. 
[0010] 

[Function] Since invention of a claim 1 
sets, a nozzle and ink passage were 
formed in one, there is no lamination 
error at the time of making a nozzle plate 
and a passage board rival like before and 
a position gap of a nozzle plate and a 
passage board does not arise, good 
printing grace can be obtained. 
[0011] Moreover, since the work which 
sticks a nozzle plate and a passage board 
is not required like before, workability 



can be raised and cost can be reduced. 
Next, also in invention of a claim 2, since 
a nozzle and ink passage were formed in 
one, good printing grace can be obtained 
like the aforementioned example, and 
workability can be raiseid, and cost can be 
reduced, <BR> [0012] Furthermore, a 
mask board is unnecessary, since there is 
no alignment with a mold, there is also no 
position gap and work becomes easy. 
[0013] 

[Example] Hereafter, the example of this 
invention is explained based on a 
drawing. Drawing 2 - drawing 7 are 
drawings showing one example of this 
invention. Drawing 2 is drawing showing 
a process 1. In drawing 2 , 11 is the metal 
mold (master board) as a mold, and the 
concavo-convex section 12 used as ink 
passage is formed in metal mold 11 of 
etching. 

[0014] First, optical hardening resin 13 is 
passed to metal mold 11 like drawing 2 . 
Since the minute pattern is formed in 
metal mold 11 as optical hardening resin 
13, the thing of hypoviscosity is .used. 
Next, it puts on optical hardening resin 

13, pushing in the mask board 14 a little 
for nozzle formation, as shown in drawing 
3. 

[0015] The film 15 as the mask section by 
Cr vacuum evaporationo is made to 
adhere to a size which balances the 
diameter of a nozzle at the mask board 14 
at a position. Moreover, as a mask board 

14, the thing of light-transmission nature, 
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for example, a glass plate, is used. Next, 
as shown in drawing 4 , it exposes from 
the mask board 14 side. Thereby, the 
optical hardening resin 13 which 
ultraviolet rays other than film 15 
irradiated hardens. 

[0016] Next, as shown in drawing 5 , 
metal mold 11 is calmly removed after 
exposure (you may apply a release agent 
in advance.), and the optical hardening 
resin 13 produced about 60 seconds with 
the acetone etc. is washed. Since there is 
a film 15 and ultraviolet rays do not pass 
by the nozzle location, the optical 
hardening resin 13 of the portion does not 
harden, but it is washed away by 
washing, and a nozzle 16 and the ink 
passage 17 are formed. 
[0017] Next, as shown in drawing 6 , a 
diaphragm 18 is pasted up on optical 
hardening resin 13 using a photoresist 
binder. Finally the mask board 14 is 
removed calmly. In this way, as shown in 
drawing 7 , the ink-jet head 19 is 
manufactured. Thus, since a nozzle 16 
and the ink passage 17 were formed in 
one by optical hardening resin 13, there 
is no error at the time of making a nozzle 
plate and a passage board rival like 
before, and a position gap of a nozzle 
plate and a passage board does not arise. 
Consequently, good printing grace can be 
obtained. 

[0018] Moreover, since the work which 
sticks a nozzle plate and a passage board 
is not required like before, workability 



can be raised and cost can be reduced. 
Next, drawing 8 - drawing 14 are 
drawings showing other examples of this 
invention. First, the film 22 by Cr 
vacuum evaporationo of a size which 
balances the diameter of a nozzle for 
nozzle formation is made to adhere to the 
good mold (master board) 21 of 
light-transmission nature at a position, 
as shown in drawing 8 . The 
concavo-convex section 23 used as ink 
passage is beforehand formed in the mold 
21 of etching. It is good to use a 
photosensitive glass as a mold 21. : 
[0019] Next, as shown in drawing 9 ■; 
optical hardening resin 24 is passed on a 
mold 21, and since the pattern [ **** ] is 
formed, the thing of hypoviscosity is used 
for a mold 21 as optical hardening resin 

24. Next, it puts on optical hardening 
resin 24, pushing in a substrate 25 a little, 
as shown in drawing 10 . As a substrate 

25, it is good at the usual glass plate. 
[0020] Next, as shown in drawing 11 , it 
exposes from a mold 21 side. Thereby, the 
optical hardening resin 24 which 
ultraviolet rays other than film 22 
irradiated hardens. Next, as shown in 
drawing 12 , a mold 21 is calmly removed 
after exposure (you may apply a release 
agent in advance.), and the optical 
hardening resin 24 produced about 60 
seconds with the acetone etc. is washed. 
Since ultraviolet rays do not pass by the 
nozzle location, optical hardening resin 
24 does not harden, but it is washed away 
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by washing, and a nozzle 26 and the ink 
passage 27 are formed. 
[0021] Next, as shown in drawing 13 , 
optical hardening resin 24 is pasted up 
for a diaphragm 28 using a photoresist 
binder, and, finally a substrate 25 is 
removed calmly. In this way, the ink-jet 
head 29 as shown in drawing 14 is 
manufactured. Also in this example, since 
a nozzle 26 and the ink passage 27 were 
formed in one, there is no error of the 
lamination of a nozzle plate like before 
and a passage board, and good ink grace 
can be obtained. Moreover, there is no 
work which sticks a nozzle plate and a 
passage board, workability can be raised, 
and cost can be reduced. 
[0022] Furthermore, the mask board 14 is 
unnecessary, since there is also no 
alignment with a mold 21, there is no 
position gap and work also becomes easy. 
In addition, it becomes possible by 
summarizing four heads to one piece to 
perform color printing, using respectively 
the ink-jet heads 19 and 29 obtained by 
the aforementioned example and this 
example as cyanogen, a Magenta, a 
yellow, and each object for the colors of 
black. 
[0023] 

[Effect of the Invention] Since a nozzle 
and ink passage were formed in one 
according to this invention as explained 
above, there is no error of lamination and 
good printing grace can be obtained. 
Moreover, workability can be raised and 
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cost can be reduced. Furthermore, there 
is also no alignment of a mold and a mask 
board and work becomes easy. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll Principle explanatory 

drawing of this invention 

[Drawing 2] Drawing showing the process 

1 concerning one example of this 

invention 

[Drawing 3] Drawing showing a process 2 
[Drawing 41 Drawing showing a process 3 
[Drawing 51 Drawing showing a process 4 
[Drawing 61 Drawing showing a process 5 
[Drawing 7l Drawing showing an ink-jet 
head 

[Drawing 8] Drawing showing the process 
1 concerning other examples of this 
invention 

[Drawing 9] Drawing showing a process 2 
[Drawing 10] Drawing showing a process 
3 

[Drawing ll] Drawing showing a process 
4 

iDrawing 12] Drawing showing a process 
5 

[Drawing 13] Drawing showing a process 
6 

[Drawing 14] Drawing which an ink^jet 
head shows 

[Drawing 151 Drawing showing the 
conventional (example 
[Description of Notations] 
1121: Metal mold (mold) 
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12 23: The concavo-convex section 

13 24: Optical hardening resin 
14: Mask board 

15 22: Film (mask section) 

16 26: Nozzle 

17 27: Ink passage 

18 28: Diaphragm 

19 29: Ink-jet head 
25 : Substrate 



6 



